Alterations in calmodulin and S-100 protein content of hippocampal slices during long-term potentiation.
The content of calmodulin and S-100 protein in fractions of rat hippocampal slices was assayed by solid phase radioimmunology and radial immunodiffusion, respectively. One hour after tetanization (electrical stimulation of area dentata granular cells and recording from CA3 pyramids) an inverse translocation of these Ca++-binding proteins was observed: an increase in the calmodulin content in the water-soluble and a decrease in the Lubrol-soluble fractions, while an increase in S-100 protein in the Triton-soluble and a decrease in the water-soluble fractions occurred. The results are suggestive of a regulatory function of these proteins in events during repetitive stimulation of a synaptic input. The calmodulin increase in the cytosolic compartment may reflect the involvement of Ca++-calmodulin dependent intraneuronal metabolic processes underlying the induction and/or temporary maintenance of neuronal functional changes occurring after repeated or intense synaptic activity. The elevated S-100 protein level in the membrane compartment might be interpreted in terms of functionally induced redistribution in that neuronal cells are provided with additional amounts of S-100 protein originating from the surrounding glial cells which store large amounts of soluble S-100 protein.